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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a character rec-
ognition device, such as an electrophotographic appara-
tus, for recognizing a character image that has been
picked up.

BACKGROUND OF THE INVENTION

[0002] Conventionally, for example, Japanese Laid-
Open Patent Publication No. 80791/1987 (Tokukaishou
62-80791) has disclosed a method for recognizing a
character image that has been picked up, wherein: image
information, such as a character image that has been
inputted, is set as a reference pattern, the storage size
of a dictionary pattern is set based on the size of the
reference pattern, and the image information is recog-
nized based on the dictionary pattern.
[0003] Moreover, Japanese Laid-Open Patent Publi-
cation No. 74729/1994 (Tokukaihei 6-74729) has dis-
closed a method wherein: the distance between a char-
acter to be recognized and a camera is calculated, a
zooming operation of the camera is carried out based on
the calculated distance so as to allow the character to be
recognized to have a predetermined size so that the char-
acter image to be recognized is inputted.
[0004] However, the problem with the character rec-
ognition device using the conventional methods is that
in the case when a character image, which has been
temporarily stored, is recognized later, if the character
image once stored can not be recognized, the image pick-
up operation (reading operation) has to be repeatedly
carried out until the character image has been recog-
nized.
[0005] For this reason, for example, in the case when
a character image, which has been picked up by using
a portable-type electronic camera serving as a character
recognition device and has been stored therein, is later
subject to a character-image recognition at a site different
from the site where it was picked up, if the stored char-
acter image can not be recognized, the user has to return
to the site where it was picked up and re-pick up the same
character image.
[0006] Furthermore, at the time when a character im-
age is picked up, neither of the character recognition de-
vices using the above-mentioned conventional methods
makes a judgment as to whether or not the character
image can be recognized. For this reason, even in the
case when the character image that has been picked up
is recognized at that site, if the character image that has
been picked up includes any character that can not be
recognized, the picking-up operation (the reading oper-
ation) of the character image has to be again carried out
upon completion of the recognizing operation.
[0007] Another problem with the above-mentioned
conventional techniques is that the enlarging operation

is applied to even recognizable character images unnec-
essarily.
[0008] The document EP-A-0 678 822 describes an
image pick-up apparatus comprising a character recog-
nition device, which allows a user to select a character
from a character image by an indicator that represents
the lower limit of the character sizes that can be recog-
nized, compare the size of the indicator with the size of
the character and decide whether or not the size of a
character to be picked up is recognizable. However,
since the comparison has to be made by the user refer-
ring to an indicator displayed in a finder, the known device
required complicated work for the user.

SUMMARY OF THE INVENTION

[0009] The first objective of the present invention is to
provide a character recognition device which preliminar-
ily allows confirmation as to whether or not characters in
a character image that has been picked-up are recogniz-
able prior to a recognizing operation for the characters
in the character image that has been picked up.
[0010] A further objective of the present invention is to
provide a character recognition device which informs the
user of what type of character a character to be cut out
should be so as to become recognizable.
[0011] In order to achieve these and other objectives,
according to a first aspect of the present invention, the
character recognition device, which is a character rec-
ognition device for recognizing characters in a character
image that has been obtained by an image pick-up means
by using a recognizing means, comprises:

character cut-out means for cutting out a character
from the character image that has been obtained by
the image pick-up means; character-size storing
means for storing a plurality of minimum character
sizes required for recognition each of which is set
for each of character types that can be recognized
by the recognizing means;
character size comparison/judgment means for
comparing the size of the character that has been
cut out by the character cut-out means with the plu-
rality of character sizes that have been stored in the
character-size storing means; and
informing means for informing a user of information
corresponding to results obtained by comparing the
size of the character that has been cut out by the
character cut-out means with the plurality of charac-
ter sizes that have been stored in the character-size
storing means by using the character-size compar-
ison/judging means, wherein:

the character-size comparison/judgment means
makes a judgment as to what type of character
the cut-out character should be so as to be rec-
ognizable based upon the results of comparison
between the size of the character that has been
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cut out by the character cut-out means and the
plurality of character sizes that have been stored
in the character-size storing means, and the in-
forming means informs the user of the recogniz-
able type of character that has been judged by
the character-size comparison/judgment
means.

[0012] With the above-mentioned arrangement, the
size of the cut-out character is compared with at least
one of the character sizes required for recognition, and
by informing the information corresponding to the results,
it becomes possible to confirm whether or not the char-
acter that has been picked up and cut out is recognizable
prior to the recognizing operation so as to provide a guid-
ance for the recognition.
[0013] Also, since the user becomes aware of what
type of character a character to be cut out should be so
as to become recognizable, the user can easily confirm
whether or not a character to be recognized is recogniz-
able or not.
[0014] In a second aspect, a character recognition de-
vice, which is a character recognition device for recog-
nizing characters in a character image that has been ob-
tained by an image pick-up means by using a recognizing
means, the device being characterized by comprising:

character cut-out means for cutting out characters
from the character image that has been obtained by
the image pick-up means;
character-size storing means for storing each of min-
imum character sizes required for recognition the
each of minimum character sizes being set for each
of character types that can be recognized by the rec-
ognizing means;
character size comparison/judgment means for
comparing sizes of the characters that have been
cut out by the character cut-out means with each of
the character sizes that have been stored in the char-
acter-size storing means; and
informing means for informing a user of information
corresponding to results obtained by comparing the
sizes of the characters that have been cut out by the
character cut-out means with each of the character
sizes that have been stored in the character-size
storing means by using the character-size compar-
ison/judging means,
the character-size comparison/judgment means ex-
tracting, from among the characters that have been
cut out by the character cut-out means, for each of
the character types, a character having a minimum
character size required for recognition based upon
the results of comparison between (a) the sizes of
the characters that have been cut out by the char-
acter cut-out means (14) and (b) each of the char-
acter sizes that have been stored in the character-
size storing means, and
the informing means informing the user of the char-

acters in the character image, which have been ex-
tracted by the character-size comparison/judgment
means, in a state where information indicating rec-
ognizable character types are combined with the ex-
tracted characters.

[0015] For a fuller understanding of the nature and ad-
vantages of the invention, reference should be made to
the ensuing detailed description taken in conjunction with
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a block diagram showing a character rec-
ognition device in accordance with one embodiment
of the present invention.
Fig. 2 (a) is a perspective view that shows the ap-
pearance of the character recognition device when
seen from the photographer’s side in accordance
with one embodiment of the present invention.
Fig. 2 (b) is a perspective view that shows the ap-
pearance of the character recognition device shown
in Fig. 2(a) when seen in the direction opposite to
the photographer.
Fig. 3 is an explanatory view that shows one example
of a display screen which displays the results of judg-
ment on character sizes carried out in the character
recognition device.
Fig. 4 is a flow chart that shows the sequence of
processes prior to character recognition in the char-
acter recognition device.
Figs. 5 through 13 are explanatory drawings that
show examples of display screens that display the
results of judgment on character sizes carried out in
a character recognition device in accordance with
another embodiment of the present invention.
Fig. 14 is a flow chart that shows the sequence of
processes prior to character recognition in the char-
acter recognition device in accordance with another
embodiment of the present invention.
Fig. 15 is an explanatory drawing that shows an ex-
ample of a display screen that displays the results
of judgment on character sizes carried out in a char-
acter recognition device in accordance with still an-
other embodiment of the present invention.
Fig. 16 is a flow chart that shows the sequence of
processes prior to character recognition in a charac-
ter recognition device in accordance with still another
embodiment of the present invention.
Figs. 17 (a) and 17 (b) are explanatory drawings that
show examples of display screens in a character rec-
ognition device in accordance with still another em-
bodiment of the present invention.
Fig. 18 is a flow chart that shows the sequence of
processes prior to character recognition in a charac-
ter recognition device in accordance with still another
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embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[EMBODIMENT 1]

[0017] Referring to Figs. 1 through 4 the following de-
scription will discuss one embodiment of the present in-
vention.
[0018] Fig. 2 (a) is a perspective view that shows the
appearance of the character recognition device when
seen from the photographer’s side in accordance with
one embodiment of the present invention, and Fig. 2(b)
is a perspective view that shows the appearance of the
character recognition device shown in Fig. 2(a) when
seen in the direction opposite to the photographer.
[0019] As illustrated in Figs. 2(a) and 2(b), the charac-
ter recognition device is constituted by a main-body cab-
inet section 1 on which a display section 2, a CCD camera
section 6, a switching section 23, etc. are installed.
[0020] As illustrated in Fig. 1, the CCD camera section
6 (image pick-up means) is constituted by a CCD 10 serv-
ing as a pick-up element for reading a character image
by picking it up, a lens section 8 for converging light onto
the CCD 10, and a zoom mechanism section 9 for en-
larging the character image (a subject image) that has
been converged by the lens section 8 in a desired manner
so as to project it onto the image pick-up surface of the
CCD 10, etc.
[0021] The display section 2, which displays the char-
acter image that has been picked up by the CCD camera
section 6, has a construction in which a thin-type liquid
crystal display section 2a, which uses the matrix system
capable of displaying character images, and a tablet sec-
tion 2b having a size large enough to cover the liquid
crystal display section 2a are integrated into one unit.
[0022] The tablet section 2b is provided with, for ex-
ample, a pair of transparent sheets that are aligned face
to face with each other. Further, transparent electrodes
are respectively installed on the inside surfaces (on the
opposing faces) of the pair of the sheets, and spacers
having a small protruding shape are regularly printed
thereon so as not to allow the electrodes to contact each
other until the tablet section 26 is depressed. Thus, the
transparent electrodes attached to the respective sheets
normally do not contact each other; however, when the
tablet section 2b, connected to these transparent elec-
trodes, is pointed (pressed) by a finger or a pen, the elec-
trodes are allowed to contact each other at the pointed
place. Consequently, the coordinate position selected
and pointed can be detected by using the tablet section
2b.
[0023] As illustrated in Figs. 2(a) and 2(b), the switch-
ing section 23 is provided with an image-taking key 3, a
storage-specifying key 4, and a power switch 5. The im-
age-taking key 3 is a key used to start an image pick-up
operation, the storage-specifying key 4 is used to specify
the storage of the image that has been read, and the

power switch 5 turns on and off the power of the appa-
ratus. As illustrated in Fig. 1, the display section 2, the
CCD camera section 6, the switching section 23, etc. are
respectively connected to a control section 22 installed
inside the main-body cabinet section 1. Thus, the control
section 22 controls input information and output informa-
tion by using various commands.
[0024] Moreover, as illustrated in Figs. 2(a) and 2(b),
the main-body cabinet section 1, which forms a housing
of the character recognition device of the present em-
bodiment, is provided with a holding portion 7 in the side
face of the main-body cabinet section 1, which is shaped
into a recess so as to allow ease of handing of the char-
acter recognition device. Furthermore, although not
shown in the perspective views showing the appearance
thereof in Figs. 2 (a) and 2 (b), the main-body cabinet
section 1 is also provided with an interface section for
exchanging date to and from external apparatuses, a mi-
crophone, a speaker, etc., and has a modem, etc. for
communicating with external apparatuses as built-in
components.
[0025] Referring to Figs. 1 through 4, an explanation
will be given of preliminary processes before character
recognition is carried out by using the character recog-
nition device.
[0026] Upon carrying out character recognition by us-
ing the character recognition device, first the user turns
power on using the power switch 5, directs the CCD cam-
era section 6 toward a subject whose image is to be
picked up, and pushes the image-taking key 3 once.
Then, a character image including characters is picked
up (photographed) by the CCD camera section 6. First,
light, which has been converged by the lens section 8,
is desirably enlarged by the zoom mechanism section 9,
and projected onto the image pick-up surface section of
the CCD 10. Next, the CCD 10 photoelectrically transfers
the light projected by the lens section 8 through the zoom
mechanism section 9 so that it is transferred to an analog
signal (image signal) as an electric signal. The analog
signal is amplified by an amplifier 11, and outputted to
an A/D (Analog-to-Digital) converter 12. The image sig-
nal, which has been converted into a digital signal by the
A/D converter 12, is temporarily stored in a one-frame
storage section 13, and outputted to a character cut-out
section 14 (character cut-out means), and also displayed
on the display section 2 as an image through a combining
section 17.
[0027] In the character cut-out section 14, character
display areas, located within the character image dis-
played on the display section 2, are cut out as character
information.
[0028] This cut-out process of the character image is
carried out by methods that have been conventionally
used. For example, the following method is listed as the
cut-out process of the character image. First, pixels hav-
ing the same color are picked up from one lateral row,
and the total number is found. Next, with respect to each
portion at which the total number is great, pixels in a

5 6 



EP 0 863 475 B1

5

5

10

15

20

25

30

35

40

45

50

55

longitudinal column are totaled. Then, each of the longi-
tudinal columns at which the total number is great is re-
garded as an area (a character display area) including
characters.
[0029] Then, the information of the characters that
have been cut out by the character cut-out section 14 is
outputted to a size judgment section 15 (character-size
comparison/judgment means) . In the size judgment sec-
tion 15, the size of the characters cut out by the character
cut-out section 14 is compared with a reference character
size that has been preliminarily stored in a size storage
section 16 (character-size storage means), and a judg-
ment is made as to whether or not the size of the char-
acters cut out by the character cut-out section 14 is rec-
ognizable. In other words, the size judgment section 15
serves both as a character-size comparison means for
comparing the size of the cut-out character and the sizes
of character stored in the character-size storage means
and as a character-size judgment means for judging
whether or not the size of the cut-out characters is a rec-
ognizable size.
[0030] At this time, with respect to the information of
the characters cut out by the character cut-out section
14, it may be outputted to the size judgment section 15
each time a character is cut out by the character cut-out
section 14, and the size of the cut-out character may be
successively compared with the reference character size
in the size judgment section 15 one character by one
character. Alternatively, characters within a specified ar-
ea may be cut out in succession so that all information
of the cut-out characters is temporarily stored in, for ex-
ample, a buffer storage section 31, and the character
size is picked up one character by one character from
the storage, and the picked-up character size may be
compared with the reference character size.
[0031] The size storage section 16 includes English/
number size storage section 16a, Hiragana size storage
section 16b and Kanji size storage section 16c so that
recognizable character sizes are stored for the respective
types of characters.
[0032] In the English/number storage section 16a, a
character size (hereinafter, referred to as English/
number size: for example, 8 x 8 dots) required for recog-
nition of English/number characters is stored. Here, Eng-
lish/number characters can be recognized most easily,
and the character size required for recognition increases
in the ascending order of: English/number characters,
Hiragana (Katakana) characters and Kanji characters. In
other words, the English/number size refers to a size by
which only English/number characters become recogniz-
able.
[0033] Moreover, in the Hiragana size storage section
16b, a size (hereinafter, referred to as Hiragana size: for
example, 16 x 16 dots) required for recognition of Hira-
gana and Katakana characters is stored. That is, the
character size by which English/number characters or
Hiragana or Katakana characters become recognizable
is stored. Additionally, in the following explanation, it is

supposed that Katakana characters are included in Hira-
gana characters.
[0034] Furthermore, in the Kanji size storage section
16c, a size (hereinafter, referred to as Kanji size: for ex-
ample, 64 x 64 dots) required for recognition of Kanji
characters is stored. That is, the character size by which
any of the English/number characters, Hiragana or Ka-
takana characters and Kanji characters become recog-
nizable.
[0035] In the present embodiment, it is supposed that
the character size, stored in the Kanji size storage section
16c, is set as a reference size; however, the reference
character size is not limited to the Kanji size, and any of
three types of English/number size, Hiragana size and
Kanji size may be preliminarily selected by the user as
the reference character size. In other words, for example,
if characters to be recognized are only English/number
characters, the reference character size may be set as
the English/number size. Thus, a recognizable size may
be determined as the reference size depending on the
types of characters to be recognized so that a process
suitable for the character size to be recognized can be
carried out.
[0036] Next, in the size judgment section 15, as a result
of comparison between the reference size and the size
of a character cut out by the character cut-out section
14, if the size of the cut-out character is larger than or
the same as the reference character size, information of
the character cut out by the character cut-out section 14
is outputted to the display section 2 through the combin-
ing section 17 by using a control line on the OK side.
[0037] In this case, if the user presses the storage-
specifying key 4 included in the switching section 23, a
signal is outputted from the switching section 23 to the
control section 22 so that the character image of one-
frame storage section 13, which is displayed on the dis-
play section 2, is stored in the storage section 18.
[0038] In the size judgment section 15, as a result of
comparison between the reference character size and
the size of a character cut out by the character cut-out
section 14, if the size of the cut-out character is smaller
than the reference character size, the cut-out character
image is judged as being too small to be recognized, and
the result of the judgment is outputted to the warning
section 21 installed on the liquid crystal display section
2a by using a control line on the NG side. In the warning
section 21, a character pattern, for example, "Not recog-
nizable" is provided separately from the display area for
the image that has been picked up, and based upon the
signal outputted from the size judgment section 15, the
character pattern is lighted on, as illustrated in Fig. 3, so
that the warning display is provided as a predetermined
position (for example, at the down left corner of the dis-
play section 2) of the display section.
[0039] The result of a judgment in the size judgment
section 15 may be outputted to the combining section 17
or the warning section 21 and informed each time a judg-
ment is made, or it may be temporarily stored in, for ex-
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ample, the buffer storage section 32 as information (da-
ta), and then outputted as one lot.
[0040] Moreover, in the case when the result of a judg-
ment is outputted for each character (that is, each time
a judgment is made), a display indicating whether or not
the character can be recognized may be provided around
the character that has been subjected to the judgment.
[0041] The judgment as to whether or not the character
is recognizable may be informed by the presence or ab-
sence of the warning display indicating that it is unrec-
ognizable, without giving a specific display indicating that
it is recognizable even when the cut-out character is
judged as being recognizable. Alternatively, as will be
described in embodiments later, the judgment may be
informed by adding (placing) a character or a symbol
indicating that it is recognizable to the vicinity of the char-
acter that has been judged as being recognizable or add-
ing a color, etc. thereto.
[0042] Referring to a flow chart shown in Fig. 4, the
following description will discuss one example of these
processes.
[0043] First, when the user presses the image-taking
key 3, the control section 22 reads a character image
related to the pressing of the image-taking key 3 by the
user by using the CCD camera section 6 (an image input)
(STEP 1: hereinafter, Step is referred to simply as S),
and the character cut-out section 14 successively cuts
out characters (character display areas) from the char-
acter image that has been read (S2) .
[0044] Next, the control section 22 picks up the size of
one of the characters that have been cut out (S3), and
the size judgment section 15 compares the size of the
character thus picked up with the reference character
size preliminarily stored in the size storage section 16.
Then, a judgment is made as to whether or not the char-
acter is recognizable by judging whether or not the size
of the character picked up is larger than or the same as
the reference character size (S4) .
[0045] In this case, when the size of the character
picked up is larger than or the same as the reference
character size, the control section 22 allows the size judg-
ment section 15 to make a judgment that the character
that has been picked up is recognizable, and successive-
ly, checks out whether or not judgments as to recognition
have been carried out on all the characters that have
been read (cut out) (S5).
[0046] When all the characters that were read (cut out)
have been judged as being recognizable at S5, the char-
acter image that was read is stored in the storage section
18 in accordance with a signal from the storage-specify-
ing key 4 (S6).
[0047] On the other hand, if judgments as to recogni-
tion have not been made on all the characters that were
read (cut out) at S5, the sequence returns to S3, and the
processes S3 through S5 are repeated until judgments
as to recognition have been finished on all the characters
that were read (cut out).
[0048] Then, at S4, if the size of the character picked

up is judged as being smaller than the reference charac-
ter size, the warning section 21 gives the warning display
"Not recognizable" in accordance with the signal from the
size judgment section 15 (S7).
[0049] The character image, which has been stored in
the storage section 18 in the above-mentioned explana-
tion, is later compared in a recognizing section 19 by the
control section 22 with data stored in a recognizing data
section 20 for storing character patterns for recognizing
the contents of the storage section 18 that was stored
before, thereby carrying out a character recognition. The
result of the recognition is replaced by the character im-
age, and displayed on the display section 2.
[0050] Additionally, in the above-mentioned explana-
tion, in the case when each time a character is cut out,
a judgment as to recognition is carried out on the char-
acter, if, at S5, judgments as to recognition have not been
made on all the characters that were read (cut out), the
sequence returns to S2, and by cutting out the next char-
acter to the one that has been subjected to a judgment,
a judgment can be made as to whether or not the cut-out
character is recognizable each time one character is cut
out.
[0051] Further, in the present embodiment, if, in the
size judgment section 15, the size of a character that has
been cut out by the character cut-out section 14 is judged
as being less than the recognizable size, the display sec-
tion 2 is used as an informing means for informing the
result of the judgment; however, the method for informing
the incapability of recognition as a result of a judgment
in the size judgment section 15 is not limited to this meth-
od, and for example, the warning may be given by using
a speaker, etc.
[0052] As described above, with the above-mentioned
processes in the present embodiment, if a character im-
age that has been read is not recognizable, the user is
informed of the fact prior to a recognizing operation, for
example, by giving a warning display on the display sec-
tion 2.
[0053] Therefore, the present embodiment makes it
possible to provide a character recognition device by
which the user can confirm whether or not characters in
a character image that has been picked up are recogniz-
able, prior to carrying out a recognizing operation on the
characters in the character image that has been picked
up.

[EMBODIMENT 2]

[0054] Referring to Figs. 1, 2(a), 2(b) and 5 through
14, the following description will discuss another embod-
iment of the present invention. Here, for convenience of
explanation, those of the members described in Embod-
iment 1 are indicated by the same reference numerals
and the description thereof is omitted. In this embodi-
ment, an explanation will be mainly given of distinctions
over Embodiment 1.
[0055] In the character recognition device of the
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present embodiment, the size judgment means 15 (char-
acter-size comparison/judgment means) makes a judg-
ment as to which type of characters among English/
number, Hiragana, Katakana and Kanji characters
should be selected so as to recognize characters that
have been cut out by the character cut-out section 14
(character cut-out means), based upon the character siz-
es stored in the size storage section 16 (character-size
storage means), and the result of the judgment is in-
formed.
[0056] Referring to Figs. 1, 2(a), 2(b) and 5 through
13, an explanation will be given of preliminary processes
before character recognition is carried out by using the
character recognition device.
[0057] Upon carrying out character recognition by us-
ing the character recognition device, first the user turns
power on using the power switch 5, directs the CCD cam-
era section 6 toward a subject whose image is to be
picked up, and pushes the image-taking key 3 once.
Then, a character image including characters is picked
up (photographed) by the CCD camera section 6. First,
light, which has been converged by the lens section 8,
is desirably enlarged by the zoom mechanism section 9,
and projected onto the image pick-up surface section of
the CCD 10. Next, the CCD 10 photoelectrically transfers
the light projected by the lens section 8 through the zoom
mechanism section 9 so that it is transferred to an analog
signal (image signal) as an electric signal. The analog
signal is amplified by an amplifier 11, and outputted to
an A/D converter 12. The image signal, which has been
converted into a digital signal by the A/D converter 12,
is temporarily stored in a one-frame storage section 13,
and outputted to a character cut-out section 14, and also
displayed on the display section 2 as an image through
a combining section 17.
[0058] In the character cut-out section 14, character
display areas among the character image displayed on
the display section 2 are successively cut out as charac-
ter information, and this is outputted to the size judgment
section 15.
[0059] In the present embodiment, the size judgment
section 15 compares the size of a character that has been
cut out by the character cut-out section 14 with the Kanji
size, Hiragana size and English/number size that have
been preliminarily stored in the size storage section 16.
Then, it checks out which character size the size of the
character cut out by the character cut-out section 14 cor-
responds to, and makes a judgment as to which type of
the characters among the English/number, Hiragana and
Kanji characters should be selected so as to recognize
the character. In other words, in the present embodiment,
the size judgment section 15 also functions as a judgment
means for making a judgment as to which type of the
characters should be selected so as to recognize the
character that has been cut out.
[0060] More specifically, in the aforementioned Em-
bodiment 1, the size of a character that has been cut out
is compared with one type of character size (a reference

character size), and a judgment as to recognition is made
based upon the result of the comparison. In the present
embodiment, the size of a character that has been cut
out is compared with a plurality of character sizes that
correspond to the types of characters, and a judgment
as to recognition is made based upon the results of these
comparisons.
[0061] For example, supposing that the size of a char-
acter that has been cut out is 9 x 9 dots, the English/
number size stored in the size storage section 16 is 8 x
8 dots, the Hiragana size is 16 x 16 dots, and the Kanji
size is 64 x 64 dots, the size judgment section 15 first
compares the size of the character that has been cut out
with the Kanji size. In this case, since the size of the
character that has been cut out is smaller than the Kanji
size, the size of the character that has been cut out is
next compared with the Hiragana size. However, since
the size of the character that has been cut out is smaller
than the Hiragana size, the size of the character that has
been cut out is further compared with the English/number
size.
[0062] In this case, since the size of the character that
has been cut out is larger than the English/number size,
the size judgment section 15 makes a judgment that if
the English/number size is selected, the character that
has been cut out becomes recognizable. Then, informa-
tion indicating that the character that has been cut out
by the character cut-out section 14 corresponds to the
English/number size is outputted to the combining sec-
tion 17 (character-modification means) through a control
line on the OK side.
[0063] In the combining section 17, a character frame
as shown in Fig. 5 is placed around the character that
has been cut out in a manner so as to surround the char-
acter that has been cut out, and at a predetermined po-
sition on the character frame (for example, an upper por-
tion on the character frame), a character (a character or
a symbol indicating the recognizable size for the charac-
ter that has been cut out) indicating what type of the char-
acters the character that has been cut out should be so
as to become recognizable, and this character is com-
bined with the character that has been cut out, and dis-
played on the display section 2.
[0064] In this case, if the user confirms that the char-
acter that has been cut out is recognizable by the con-
tents of display on the display section 2, and presses the
storage-specifying key 4 included in the switching section
23, a signal is outputted from the switching section 23 to
the control section 22 so that the character image of the
one-frame storage section 13, displayed on the display
section, is stored in the storage section 18.
[0065] In the above-mentioned example, the size of
the character that has been cut out is so small that it only
becomes recognizable when it is an English or a number
character; therefore, as illustrated in Fig. 5, only "A" that
indicates that recognition is available on the English/
number basis is displayed on the upper portion of the
character frame.
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[0066] However, if the character that has been cut out
is a character of the Hiragana size that is larger than the
size in which only English/number characters can be rec-

ognized, then a character "A " is displayed on the up-
per portion of the character frame so as to inform the
user that recognition is available not only on the English/
number basis but also on the Hiragana basis, as illus-
trated in Fig. 6.
[0067] Moreover, if the character that has been cut out
has a size in which even a complex character having a
lot of strokes, like a Kanji, can be recognized, then a

character "A " is displayed on the upper portion of
the character frame as illustrated in Fig. 7 so as to inform
the user that any of the English/number, Hiragana, and
Kanji characters can be recognized.
[0068] Furthermore, if the character that has been cut
out is a character having a size in which even Kanji char-

acters can be recognized, only a character " " may be
displayed on the upper portion of the character frame as
illustrated in Fig. 8 since it is clear that English and
number characters and Hiragana characters can be rec-
ognized. In other words, among the types of characters
(hereinafter, referred to as the recognizable character
type) that are identified as being recognizable based up-
on the character that has been cut out, only the character
type (hereinafter, referred to as the largest recognizable
character type) having the largest size required for rec-
ognition may be displayed.
[0069] In this case, as illustrated in Figs. 10 and 11,
instead of displaying the recognizable character type on
the upper portion of the frame of the character that has
been cut out, the pattern of the character frame may be
changed into a net pattern or a slanting-line pattern that
corresponds to the recognizable character types or the
largest recognizable character type.
[0070] Further, as illustrated in Fig. 12, areas may be
provided at a lower part of the character frame so that
the recognizable character types are indicated by mark-
ing the area that corresponds to the recognizable char-
acter type or the largest recognizable character type.
[0071] Moreover, as illustrated in Fig. 13, the recog-
nizable character types may be indicated by doubling (or
tripling) the character frame.
[0072] Furthermore, in order to distinguish recogniza-
ble character types, the character frame may be colored
and displayed in a manner so as to correspond to the
recognizable character types or the largest recognizable
character type.
[0073] Referring to a flow chart in Fig. 14, an explana-
tion will be given of the sequence of preliminary process-
es in the case when the recognizable character type(s)
is distinguished by coloring and displaying the character
frame.
[0074] First, when the user presses the image-taking
key 3, the control section 22 reads a character image
related to the pressing of the image-taking key 3 by the

user by using the CCD camera section 6 (an image input)
(S11), and the character cut-out section 14 successively
cuts out characters (character display areas) from the
character image that has been read (S12).
[0075] Next, the control section 22 picks up the size of
one of the characters that have been cut out (S13), and
the size judgment section 15 compares the size of the
character thus picked up with the Kanji size preliminarily
stored in the Kanji-size storage section 16a of the size
storage section 16. Then, a judgment is made as to
whether or not the size of the character that has been
picked up is recognizable on the Kanji character basis
by judging whether or not the size of the character picked
up is not less than the Kanji size (S14).
[0076] In this case, if the size of the character that has
been picked up is the same as or larger than the Kanji
size, the control section 22 makes a judgment that the
size of the character that has been picked up into the
size recognition section 15 is recognizable on the Kanji
character basis, and places a character frame around
the character that has been picked up, as well as setting
the color of the character frame in black (S15); thus, the
control section 22 stores the fact that the size of the char-
acter that has been picked up is recognizable on the Kanji
character basis as recognizable-size information in the
buffer storage section 32 (S16).
[0077] Next, the control section 22 checks out whether
or not judgments as to recognition (as to what character
type(s) is recognizable, if recognizable) have been made
by the size judgment section 15 on all the characters in
the character image that has been read (cut out) (S17).
[0078] At Step 17, if the above-mentioned judgments
have been made on all the characters that have been
read (cut out), the image that has been read (that is, the
image stored in one-frame storage section 13) is dis-
played on the display section 2 together with the recog-
nizable-size information (that is, the colored character
frame) stored in the size recognition section 16(S18).
[0079] Thus, the user is allowed to make a judgment
as to whether or not the character image that has been
read is stored (S19), and if the user determines that the
character image be stored, the character image that has
been read is stored in the storage section 18 in accord-
ance with the signal inputted by the storage-specifying
key 4 (S20).
[0080] On the other hand, at S17, if the judgments have
not been made on all the characters that have been read
(cut out), the sequence returns to S13.
[0081] Further, at S14, if the size of the character that
has been picked up is smaller than the Kanji size, the
size of the character that has been picked up is further
compared with the Hiragana size preliminarily stored in
the Hiragana-size storage section 16b of the size storage
section 16. Then, a judgment is made as to whether or
not the size of the character that has been picked up is
recognizable on the Hiragana basis by judging whether
or not the size of the character that has been picked up
is not less than the Hiragana size (S21).
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[0082] In this case, if the size of the character that has
been picked up is the same as or larger than the Hiragana
size, the control section 22 makes a judgment that the
size of the character that has been picked up is recog-
nizable on the Hiragana character basis, and places a
character frame around the character that has been
picked up, as well as setting the color of the character
frame in blue (S22) . Thus, the control section 22 stores
the fact that the size of the character that has been picked
up is recognizable (that is, the largest recognizable char-
acter type is Hiragana) (S23) in the buffer storage section
32, and the sequence proceeds to S17.
[0083] Further, at S21, if the size of the character that
has been picked up is smaller than the Hiragana size,
the size of the character that has been picked up is further
compared with the English/number size preliminarily
stored in the English/number-size storage section 16c of
the size storage section 16. Then, a judgment is made
as to whether or not the character that has been picked
up is recognizable on the English/number character basis
by judging whether or not the size of the character that
has been picked up is not less than the English/number
size (S24).
[0084] In this case, if the size of the character that has
been picked up is the same as or larger than the English/
number size, the control section 22 makes a judgment
that the size of the character that has been picked up is
recognizable on the English/number basis, and places a
character frame around the character that has been
picked up, as well as setting the color of the character
frame in red (S25) . Thus, the control section 22 stores
the fact that the size of the character that has been picked
up is recognizable (that is, the largest recognizable char-
acter type is English/number) (S26) in the buffer storage
section 32, and the sequence proceeds to S17.
[0085] The character image, stored in the storage sec-
tion 18 in the above-mentioned explanation, is later sub-
jected to a character recognition by being compared with
data stored in the recognizing data section 20 in the rec-
ognition section 19, which is controlled by the control
section 22. The result of the recognition is replaced by
the character image, and displayed on the display section
2.
[0086] Additionally, in the above-mentioned explana-
tion, in the case when each time a character is cut out,
a judgment as to recognizable-character type is carried
out on the character, if, at S17, the above-mentioned
judgments have not been made on all the characters that
were read (cut out), the sequence returns to S12, and by
cutting out the next character to the one that has been
subjected to the judgment, a judgment as to recogniza-
ble-character type is carried out on the character each
time one character is cut out.
[0087] Further, in the above-mentioned processes, if,
in the size judgment section 15, the size of a character
that has been cut out by the character cut-out section 14
is judged as being less than the recognizable size, the
size is not stored, and when the character is displayed

on the display section 2, the character frame is not placed
around it; however, the present invention is not intended
to be limited to this arrangement, and for example, as
shown in the aforementioned Embodiment 1, if the size
of a character that has been cut out is judged as being
less than the recognizable size, a warning display may
be provided.
[0088] However, as indicated in the present embodi-
ment, if the size of a character that has been cut out is
judged as being less than the recognizable size, it be-
comes possible to inform the user of which character is
unrecognizable by displaying the character that is less
than the recognizable size separately from the other
characters. Consequently, the user is allowed to judge
whether or not the unrecognizable character is a char-
acter that has to be recognized by the user.
[0089] As described above, in the above-mentioned
processes of the present embodiment, the user can con-
firm recognizable characters among a plurality of char-
acter types with respect to a character image to be rec-
ognized. Therefore, it is possible to provide a character
recognition device by which the user can confirm whether
or not a character that needs to be recognized is recog-
nizable among characters contained in a character image
that has been read as a guidance for recognition, prior
to carrying out a character recognition. Consequently,
the user can easily judge whether or not a character im-
age to be recognized by the user is recognizable without
the need for waiting for the result of recognition.

[EMBODIMENT 3]

[0090] Referring to Figs. 1 and 2 (a), 2 (b) as well as
Figs. 15 and 16, the following description will discuss still
another embodiment of the present invention. Here, for
convenience of explanation, those of the members de-
scribed in Embodiment 1 are indicated by the same ref-
erence numerals and the description thereof is omitted.
In this embodiment, an explanation will be mainly given
of distinctions over Embodiment 1 and Embodiment 2.
[0091] In the character recognition device of the
present embodiment, the size judgment means 15 (char-
acter-size comparison/judgment means) compares the
sizes of characters that have been cut out by the char-
acter cut-out section 14 (character cut-out means) with
at least one of the character sizes stored in the size stor-
age section 16 (character-size storage section), and
based on the results of comparison, a character having
one of the recognizable sizes related to the character
types (that is, a character having the recognizable size
of English/number, Hiragana or Kanji character) is se-
lected (extracted). Then, the selected (extracted) char-
acter is informed together with information indicating the
recognizable size (for example, together with a character
or a symbol representing the recognizable character type
or the largest recognizable character type).
[0092] An explanation will be given of an example in
which: the size judgment section 15 makes a judgment
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as to which recognizable size of the character types, Eng-
lish/number, Hiragana/Katakana or Kanji, the sizes of the
characters that have been cut out by the character cut-
out section 14 correspond to, based upon the character
sizes stored in the size storage section 16 so that a char-
acter having one of the recognizable sizes related to the
character types is selected for each character type from
the characters that have been read (cut out), and each
of the selected characters is informed together with in-
formation representing the recognizable size as a sample
for confirming the size required for recognition of a char-
acter to be recognized.
[0093] In other words, in the present embodiment, the
size judgment section 15 also functions as a selection
means for selecting a character having one of the rec-
ognizable sizes related to the character types that have
been stored in the size storage section 16.
[0094] Referring to Figs. 1, 2 (a), 2 (b) and 15, an ex-
planation will be given of preliminary processes before
character recognition is carried out by using the character
recognition device of the present embodiment.
[0095] Upon carrying out character recognition by us-
ing the character recognition device, first the user turns
power on using the power switch. 5, directs the CCD
camera section 6 toward a subject whose image is to be
picked up, and pushes the image-taking key 3 once.
Then, a character image including characters is picked
up (photographed) by the CCD camera section 6. First,
light, which has been converged by the lens section 8,
is desirably enlarged by the zoom mechanism section 9,
and projected onto the image pick-up surface section of
the CCD 10. Next, the CCD 10 photoelectrically transfers
the light projected by the lens section 8 through the zoom
mechanism section 9 so that it is transferred to an analog
signal (image signal) as an electric signal. The analog
signal is amplified by an amplifier 11, and outputted to
an A/D converter 12. The image signal, which has been
converted into a digital signal by the A/D converter 12,
is temporarily stored in a one-frame storage section 13,
and outputted to a character cut-out section 14, and also
displayed on the display section 2 as an image through
a combining section 17.
[0096] In the character cut-out section 14, character
display areas among the character image displayed on
the display section 2 are successively cut out as charac-
ter information, and this is outputted to the size judgment
section 15.
[0097] In the present embodiment, the size judgment
section 15 compares the size of a character that has been
cut out by the character cut-out section 14 with the Kanji
size, Hiragana size and English/number size that have
been preliminarily stored in the size storage section 16
so that it successively detects a character having each
of the sizes of the largest recognizable character types
of Kanji, Hiragana, and English/number characters from
the characters that have been read (cut out).
[0098] For example, in a character image as shown in
Fig. 15, supposing that characters are cut out from the

upper left by the character cut-out section 14, the size
judgment section 15 first finds a character display area

27 in which " " is displayed as a character having a
recognizable size on the Kanji character basis (that is, a
character having a size in which the largest recognizable
character type is Kanji). Next, it finds a character display

area 28 in which " " is displayed as a character having
a recognizable size on the Hiragana/Katakana character
basis (that is, a character having a size in which the larg-
est recognizable character type is Hiragana), except for
characters having the Kanji size. Then, at last, it finds a

character display area 29 in which " "is displayed as
a character having a recognizable size on the English/
number character basis (that is, a character having a size
in which the largest recognizable character type is Eng-
lish/number), except for characters having the Kanji and
Hiragana sizes.
[0099] At this point, the size judgment section 15 out-
puts to the combining section 17 (character-modification
means) the information that the selected characters are
characters representing the corresponding character siz-
es through a control line on the OK side.
[0100] Then, the combining section 17 places frames
representing the sizes that have been preliminarily stored
in the English/number size storage section 16a, the Hira-
gana size storage section 16b and the Kanji size storage
section 16c as corresponding recognizable size frames
6 around the selected characters. Further, the combining
section 17 places character information representing the
recognizable size on a predetermined position of each
of the recognizable size frames (for example, on an upper
portion of the recognizable size frame), thereby display-
ing it on the display section 2 in combination with the
characters that have been cut out. In the combining sec-
tion 17, this process is carried out on one character for
each character type (for each of the recognizable sizes
of the character types).
[0101] In other words, in the aforementioned Embod-
iment 2, the sizes of characters that have been cut out
are compared with a plurality of character sizes corre-
sponding to the respective character types, and the re-
sulting information is informed with respect to each of the
characters that have been cut out. In contrast, in the
present embodiment, the sizes of characters that have
been cut out are successively compared with a plurality
of character sizes corresponding to the respective char-
acter types, and a character having the recognizable size
of each of the character types is selected so that infor-
mation representing the result of the comparison is in-
formed with respect to each selected character.
[0102] Therefore, based upon the characters that have
been selected in accordance with the three types of rec-
ognizable character sizes and information indicating the
recognizable size (for example, each display represent-
ing the largest recognizable character type) displayed on
the upper portion of the recognizable size frame that is
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placed around each of the characters, the user can con-
firm the recognizable size for each character type that is
required to recognize each of the characters that have
been cut out.
[0103] Consequently, if the user compares the type of
a character that has been selected with information
placed next to the selected character so as to indicate
the recognizable size, and thinks characters to be rec-
ognized are sufficiently large so as to be recognized, he
presses the storage-specifying key 4 so that the charac-
ter image of the one-frame storage section 13, displayed
on the display section 2, is stored in the storage section
18.
[0104] Referring to a flow chart in Fig. 16, an explana-
tion will be given of one example of these processes.
[0105] First, when the user presses the image-taking
key 3, the control section 22 reads a character image
related to the pressing of the image-taking key 3 by the
user by using the CCD camera section 6 (an image input)
(S31), and the character cut-out section 14 successively
cuts out characters (character display areas) from the
character image that has been read (S32).
[0106] Next, the control section 22 picks up the size of
one of the characters that have been cut out (S33), and
the size judgment section 15 compares the size of the
character thus picked up with the Kanji size preliminarily
stored in the Kanji-size storage section 16a of the size
storage section 16. Then, a judgment is made as to
whether or not there is any character among the cut-out
characters that has a size recognizable on the Kanji char-
acter basis by judging whether or not the size of the char-
acter picked up is not less than the Kanji size (S34)
[0107] In this case, if the size of the character that has
been picked up is the same as or larger than the Kanji
size, the control section 22 makes a judgment that the
size of the character that has been picked up into the
size recognition section 15 has a size recognizable on
the Kanji character basis, and maintains (stores, for ex-
ample, in the buffer storage section 32) the information
of the character that has been picked up together with
the information that the character that has been picked
up has a size recognizable on the Kanji character basis
so that it selects (extracts) a character having a size rec-
ognizable on the Kanji character basis (that is, a size in
which the largest recognizable character type is Kanji)
(S35).
[0108] Here, if the size of the character that has been
picked up is smaller than the Kanji size at S34, the control
section 22 checks out whether or not judgments as to
whether or not there is any character that has a size rec-
ognizable on the Kanji character basis have been made
with respect to all the characters in the character image
that has been read (S36).
[0109] In this case, if the above-mentioned judgments
have not been finished with respect to all the characters
in the character image that has been read (cut out), the
sequence returns to S33, and the processes from S33
to S36 are repeated until any character that is recogniz-

able on the Kanji character basis is found or until the
above-mentioned judgments have been finished with re-
spect to all the characters in the character image that
has been read (cut out) .
[0110] After any character having the Kanji size has
been found, or after judgments as to whether or not there
is any character that has a size recognizable on the Kanji
character basis have been made with respect to all the
characters in the character image that has been read (cut
out), the size of a character other than the selected char-
acter is successively picked up (S37). Then, the size
judgment section 15 compares the size of the character
thus picked up with the Hiragana size preliminarily stored
in the Hiragana-size storage section 16b as well as with
the Kanji size preliminarily stored in the Kanji-size stor-
age section 16a of the size storage section 16. Thus, a
judgment is made as to whether or not the size of the
character that has been picked up is smaller than the
Kanji size, but greater than the Hiragana size, so that a
judgment is made as to whether or not there is any char-
acter having the Hiragana size among the characters that
have been cut out except for the character(s) having the
Kanji size. (S38)
[0111] In this case, if the size of the character that has
been picked up is smaller than the Kanji size, but the
same as or larger than the Hiragana size, the control
section 22 makes a judgment that the size of the char-
acter that has been picked up into the size recognition
section 15 has a size in which the largest recognizable
character type is Hiragana, and maintains (stores, for
example, in the buffer storage section 32) the information
of the character that has been picked up together with
the information that the character that has been picked
up has a size in which the largest recognizable character
type is Hiragana so that it selects (extracts) a character
having a size in which the largest recognizable character
type is Hiragana (S39).
[0112] Here, if the size of the character that has been
picked up is not less than the Kanji size, or smaller than
the Hiragana size at S38, the control section 22 checks
out whether or not judgments as to whether or not there
is any character that has a size in which the largest rec-
ognizable character type is Hiragana have been made
with respect to all the characters in the character image
that has been read (S40).
[0113] In this case, if the above-mentioned judgments
have not been finished with respect to all the characters
in the character image that has been read (cut out), the
sequence returns to S37, and the processes from S37
to S40 are repeated until any character having the Hira-
gana size is found or until the above-mentioned judg-
ments have been finished with respect to all the charac-
ters in the character image that has been read (cut out) .
[0114] After any character having the Hiragana size
has been found, or after judgments as to whether or not
there is any character that has a size in which the largest
recognizable character type is Hiragana have been made
with respect to all the characters in the character image
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that has been read (cut out), the size of a character other
than the selected character is successively picked up
(S41). Then, the size judgment section 15 compares the
size of the character thus picked up with the English/
number size preliminarily stored in the English/number-
size storage section 16c as well as with the Hiragana
size preliminarily stored in the Hiragana-size storage sec-
tion 16b of the size storage section 16. Thus, a judgment
is made as to whether or not the size of the character
that has been picked up is smaller than the Hiragana
size, but greater than the English/number size, so that a
judgment is made as to whether or not there is any char-
acter having the English/number size among the char-
acters that have been cut out except for the character (s)
having the Kanji size and the Hiragana size (S42).
[0115] In this case, if the size of the character that has
been picked up is smaller than the Hiragana size, but the
same as or larger than the English/number size, the con-
trol section 22 makes a judgment that the size of the
character that has been picked up into the size recogni-
tion section 15 has a size recognizable on the English/
number character basis, and maintains (stores, for ex-
ample, in the buffer storage section 32) the information
of the character that has been picked up together with
the information that the character that has been picked
up has a size recognizable on the English/number char-
acter basis so that it selects a character having a size
recognizable on the English/number character basis
(that is a size in which the largest recognizable character
type is English/number) (S43).
[0116] Here, if the size of the character that has been
picked up is not less than the Hiragana, or smaller than
the English/number size at S38, the control section 22
checks out whether or not the above-mentioned judg-
ments have been made with respect to all the characters
in the character image that has been read (cut out) (S44).
[0117] In this case, if the above-mentioned judgments
have not been finished with respect to all the characters
in the character image that has been read (cut out), the
sequence returns to S41, and the processes from S41
to S44 are repeated until any character having the Eng-
lish/number size is found or until the above-mentioned
judgments have been finished with respect to all the char-
acters in the character image that has been read (cut out).
[0118] After any character having the English/number
size has been found, or after judgments as to whether or
not there is any character that has a size in which the
largest recognizable character type is English/number
have been made with respect to all the characters in the
character image that has been read (cut out), a screen
display is provided so that, based upon the information
maintained in the processes at S35, S39 and S43, each
of the selected (extracted) characters (that is, typical
characters having the respective recognizable sizes) is
shown with, for example, a character or a symbol indi-
cating the largest recognizable character type being lo-
cated in the vicinity thereof (at a predetermined position
on the recognizable-size frame) as information for indi-

cating the recognizable size (S45).
[0119] In this case, with respect to characters whose
information has not been stored at any of the processes
of S35, S39 and S43, neither recognizable-size frame
nor recognizable size is displayed.
[0120] Successively, the user is allowed to judge
whether or not the character image that has been read
is stored (S46), and if the user specifies that the character
image be stored, the character image that has been read
is stored in the storage section 18 in accordance with a
signal inputted through the storage-specifying key 4
(S47).
[0121] In the above-mentioned explanation, the char-
acter image, stored in the storage section 18, is later
compared with data stored in the recognizing data sec-
tion 20 in the recognizing section 19 by the control section
22 so that it is subjected to a character-recognizing proc-
ess. Then, the result of the recognition is replaced by the
character image and displayed on the display section 2.
[0122] Additionally, in the above-mentioned explana-
tion, each of the character sizes is picked up at each of
the processes S33, S37 and S41; however, the informa-
tion that has been read once may be maintained so as
to reduce the number of pick-up operations related to the
respective sizes.
[0123] Further, upon picking up the size of a character
at S37 and S41, the pick-up process may be carried out
with respect to characters starting with the next character
to the one that was previously picked up. In this case, all
the screen has to be detected until the character in ques-
tion has been found.
[0124] Moreover, in the above-mentioned explanation,
among characters that have been read (cut out), each
character having a size in which the largest recognizable
character type is Kanji, Hiragana or English/number is
successively detected in this order; however, characters
having sizes corresponding to the Kanji size, Hiragana
size and English/number size may be extracted by check-
ing out whether or not the sizes of the characters that
have been cut out are coincident with the respective char-
acter sizes preliminarily stored in the size-storage section
16. Furthermore, in the above-mentioned explanation, in
accordance with the signal inputted through the storage-
specifying key 4, the character image that has been read
is stored in the storage section 18, and then the recog-
nition is carried out based upon the stored information;
however, for example, the recognizable-size information
may be outputted to the recognizing section 19 from the
size judgment section 15 through the size storage section
16. Thus, by comparing this information and the informa-
tion stored in the one-frame storage section 13 with the
data stored in the recognizing data section 20, a prelim-
inary recognition may be carried out on the characters
that have been cut out so that a judgment as to whether
or not recognition is available can be made by displaying
the result of the preliminary recognition on the display
section 2.
[0125] As described above, with the above-mentioned
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processes in the present embodiment, in a character im-
age to be recognized, only the typical characters having
the recognizable sizes corresponding to the character
types are allowed to have displays related to their rec-
ognizable sizes.
[0126] The present embodiment makes it possible to
provide a character recognition device by which the user
can confirm whether or not a character that needs to be
recognized is recognizable among characters contained
in a character image that has been read as a guidance
for recognition, prior to carrying out a character recogni-
tion.
[0127] For this reason, with the above-mentioned
character recognition device, the user can easily make
a judgment as to whether or not a character image to be
recognized is recognizable without the need for waiting
for the result of the recognition.

[EMBODIMENT 4]

[0128] Referring to Figs. 1, 2 (a) and 2 (b) as well as
Figs. 17 and 18, the following description will discuss still
another embodiment of the present invention. Here, for
convenience of explanation, those of the members de-
scribed in Embodiment 1 are indicated by the same ref-
erence numerals and the description thereof is omitted.
In this embodiment, an explanation will be mainly given
of distinctions over Embodiment 1.
[0129] In the character recognition device of the
present embodiment, the size judgment means 15 (char-
acter-size comparison/judgment means) compares the
size of a character that has been cut out by the character
cut-out section 14 (character cut-out means) with a ref-
erence character size stored in the size storage section
16 (character-size storage section) so that it makes a
judgment as to whether or not the size of the character
that has been cut out is recognizable. If the size judgment
means 15 makes a judgment that the size of the character
that has been cut out is less than a recognizable size,
the character that has been cut out is enlarged to the
recognizable size by the zoom mechanism section 9 (en-
larging means) based upon the results of comparison/
judgment in the size judgment means 15.
[0130] Therefore, in the present embodiment, informa-
tion of the character enlarged by the zoom mechanism
section 9 is displayed on the display section 2, thereby
informing the user of the information.
[0131] In the present embodiment, the size judgment
section 15 also functions as a character-size judgment
means for making a judgment as to whether or not the
size of the character that has been cut out is recogniza-
ble.
[0132] Referring to Figs. 1, 2 (a) and 2 (b) as well as
Figs. 17 (a) and 17(b), an explanation will be given of
preliminary processes before character recognition is
carried out by using the character recognition device of
the present embodiment.
[0133] Upon carrying out character recognition by us-

ing the character recognition device, first the user turns
power on using the power switch 5, directs the CCD cam-
era section 6 toward a subject whose image is to be
picked up, and pushes the image-taking key 3 once.
Then, a character image including characters is picked
up (photographed) by the CCD camera section 6. First,
light, which has been converged by the lens section 8,
is desirably enlarged by the zoom mechanism section 9,
and projected onto the image pick-up surface section of
the CCD 10. Next, the CCD 10 photoelectrically transfers
the light projected by the lens section 8 through the zoom
mechanism section 9 so that it is transferred to an analog
signal (image signal) as an electric signal. The analog
signal is amplified by an amplifier 11, and outputted to
an A/D converter 12. The image signal, which has been
converted into a digital signal by the A/D converter 12,
is temporarily stored in a one-frame storage section 13,
and outputted to a character cut-out section 14, and also
displayed on the display section 2 as an image.
[0134] The character cut-out section 14 cuts out a
character display area in the character image displayed
on the display section 2, and outputs it to the size judg-
ment section 15 (judgment means) . The size judgment
section 15 compares the size of the character that has
been cut out by the character cut-out section 14 with the
reference character size that has been preliminarily
stored in the size storage section 16 (storage means)
(for example, the Kanji size, or the reference character
size that was specified by the user among the English/
number size, the Hiragana size and the Kanji size), and
makes a judgment as to whether or not the size of the
character that has been cut out by the character cut-out
section 14 is recognizable. As a result, if the size of the
character that has been cut out is larger than or the same
as the reference character size, it outputs information of
the character that has been cut out by the character cut-
out section 14 to the display section 2 through the com-
bining section 17 by using a control line on the OK side.
[0135] In the present embodiment, as a result of the
comparison in the size judgment section 15 between the
reference character size and the size of the character
that has been cut out by the character cut-out section 14,
if the reference character size is larger than the size of
the character that has been cut out, an enlargement-re-
questing signal is outputted from a switch section 25,
which will be described later, through a control line on
the NG side.
[0136] Further, in the size judgment section 15, the
magnification by which the character that has been cut
out is enlarged to the reference character size is calcu-
lated. Then, the magnification signal is outputted from
the size judgment section 15 to a mode-specifying sec-
tion 24, thereby allowing the switch section 25 to conduct.
The switch section 25 controls power supply to a motor
26 for driving the zoom mechanism section 9. Therefore,
when the switch 25 is turned on by the signal from the
mode-specifying section 24, the motor section 26 drives
the zoom mechanism section 9 so as to enlarge the im-
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age that is to be read through the lens section 8, with the
result that a recognizing operation is carried out by using
the character size that has been specified by the user. A
specific example of this arrangement is shown as follows:
[0137] Figs. 17 (a) and 17 (b) show examples of the
display screen of the character recognition device of the
present embodiment.
[0138] Assume now that the user uses the image-read-
ing key 3 to specify a region of a portion of a character
image on the tablet section 2b of the display section 2
with the character image being displayed thereon. As
illustrated in Fig. 17 (a), if he or she specifies a region 30

showing " 1234567", the character cut-out
section 14 starts cutting out characters in the region 30.
[0139] Next, if the reference character size preliminar-
ily stored in the size storage section 16 is the Kanji size,
the size judgment section 15 compares the size of the
cut-out character with the Kanji character size. In this
case, since the size of the cut-out character is smaller
than the Kanji character size, the zoom mechanism sec-
tion 9 is driven so as to enlarge the target character image
as illustrated in Fig. 17(b).
[0140] When the user presses the storage-specifying
key 4 after having confirmed the enlarged character, the
switching section 23 outputs a signal to the control sec-
tion 22 so that the character image of the one-frame stor-
age section 13, displayed on the display section 2, is
stored in the storage section 18.
[0141] In the above-mentioned example, the reference
character size, which is a character size used for com-
parison, is set as the Kanji size; however, when the user
is allowed to preferably set the reference character size,
the target character image (that is, the character cut out
by the character cut-out section 14) may be enlarged to
the character size that has been set by the user.
[0142] In other words, in the aforementioned embodi-
ment 1, if the size of a cut-out character is not the rec-
ognizable size, this fact (the information that the cut-out
character is not recognizable) is informed; however, in
the present embodiment, if the size of a cut-out character
is not the recognizable size, the cut-out character is en-
larged to the reference character size (that is, the recog-
nizable size) that has been preliminarily set and stored.
[0143] Referring to a flow chart shown in Fig. 18, the
following description will discuss one example of the
above-mentioned processes.
[0144] First, when the user presses the image-taking
key 3, the control section 22 reads a character image
related to the pressing of the image-taking key 3 by the
user by using the CCD camera section 6 (an image input)
(S41), and displays the character image that has been
read on the display section 2 (S42) . Next, when the user
specifies a region that he or she desires to recognize on
the screen in the display section 2 by using the tablet
section 26, etc., installed on the screen (S43), the control
section 22 allows the character cut-out section 14 to suc-
cessively cut out characters from the character image

within the specified region (S44).
[0145] Successively, when the user, after having se-
lected the type of characters that have been cut out, in-
puts the selected type of character through the input
means such as a switching section 23 (S45), the control
section 22 sets and stores the character size that allows
recognition of the selected character type in the size stor-
age section 16 as the reference character size (S46).
[0146] Next, the control section 22 picks up the size of
a character that has been first cut out (S47), and the size
judgment section 15 compares the size of the character
that has been picked up with the reference character size
(that is, the size set at S46) stored in the size storage
section 16. Then, a judgment is made as to whether or
not the character is recognizable by judging whether or
not the size of the character picked up is a recognizable
size (S48).
[0147] In this case, when the size of the character
picked up is smaller than the reference character size,
the control section 22 allows the size judgment section
15 to make a judgment that the character that has been
picked up is recognizable, and successively, outputs the
enlargement-requesting signal to a switching section 25
so that the switching section 25 is turned on through the
mode-specifying section 24. Thus, the character image
to be read is picked up so that the characters to be rec-
ognized have the recognizable size by allowing the zoom
mechanism section 29 to be driven by the motor section
26 (S49).
[0148] Successively, the control section 22 checks out
whether or not judgments as to recognition have been
carried out on all the characters that have been cut out
(S50).
[0149] If judgments as to recognition have not been
made on all the characters that were read, the sequence
returns to S44, and the next character to the one whose
size is taken at S47 is cut out. Then, the processes S44
through S50 are repeated until judgments as to recogni-
tion have been finished on all the characters that were
cut out.
[0150] Further, at 548, if the size of the character that
has been picked up is larger than or the same as the
reference character size, the control section 22 makes a
judgment that the character is recognizable, and the se-
quence proceeds to S50.
[0151] After judgments as to recognition have been
made on all the characters that have been cut out, the
user is allowed to judge whether or not the character
image that has been read is stored (S51), and if the user
specifies that the character image be stored, the charac-
ter image that has been read is stored in the storage
section 18 in accordance with a signal inputted from the
storage-specifying key 4 (S52).
[0152] The character image, stored in the storage sec-
tion 18 in the above-mentioned explanation, is later sub-
jected to a character recognition by being compared with
data stored in the recognizing data section 20 which is
controlled by the control section 22. The result of the
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recognition is replaced by the character image, and dis-
played on the display section 2.
[0153] As described above, with the above-mentioned
processes of the present embodiment, if a character that
the user desires to recognize is unrecognizable in its read
state, the magnification by which the size of this character
is enlarged to the reference character size is calculated,
and a re-reading operation is carried out in accordance
with the magnification signal so that the character to be
recognized is automatically enlarged to the recognizable
size desired by the user merely by carrying out the re-
reading operation once.
[0154] Therefore, the present embodiment makes it
possible to provide a character recognition device by
which the user can confirm whether or not a character
that needs to be recognized is recognizable among char-
acters contained in a character image that has been read
as a guidance for recognition, prior to carrying out a char-
acter recognition and in which, if the character that needs
to be recognized by the user does not have a recogniz-
able size, the character is automatically enlarged to the
recognizable size.
[0155] Additionally, in each of the above-mentioned
embodiments, with respect to sections required for rec-
ognition such as a character cut-out operation, the
above-mentioned character cut-out section 14 is com-
monly used.

Claims

1. A character recognition device, which is a character
recognition device for recognizing characters in a
character image that has been obtained by an image
pick-up means (6) by using a recognizing means
(19), the device being characterized by comprising:

character cut-out means (14) for cutting out a
character from the character image that has
been obtained by the image pick-up means (6);
character-size storing means (16) for storing a
plurality of minimum character sizes required for
recognition each of which is set for each of char-
acter types that can be recognized by the rec-
ognizing means (19);
character size comparison/judgment means
(15) for comparing the size of the character that
has been cut out by the character cut-out means
(14) with the plurality of character sizes that have
been stored in the character-size storing means
(16); and
informing means (2) for informing a user of in-
formation corresponding to results obtained by
comparing the size of the character that has
been cut out by the character cut-out means (14)
with the plurality of character sizes that have
been stored in the character-size storing means
(16) by using the character-size comparison/

judging means (15);

wherein: the character-size comparison/judgment
means (15) makes a judgment as to what type of
character the cut-out character should be so as to
be recognizable based upon the results of compar-
ison between the size of the character that has been
cut out by the character cut-out means (14) and the
plurality of character sizes that have been stored in
the character-size storing means (16), and the in-
forming means (2) informs the user of the recogniz-
able type of character that has been judged by the
character-size comparison/judgment means (15).

2. The character recognition device as set forth in claim
1, further comprising:

character-modification means (17) for modifying
the character that has been cut out by the char-
acter cut-out means (14) based upon the results
of judgment made by the character-size com-
parison/judgment means (15),

wherein the character-modification means (17) adds
a modification corresponding to the recognizable
type of character that has been judged by the char-
acter-size comparison/judgment means (15) to the
character that has been cut out by the character cut-
out means (14).

3. A character recognition device which is a character
recognition device for recognizing characters in a
character image that has been obtained by an image
pick-up means (6) by using a recognizing means
(19), the device being characterized by comprising:

character cut-out means (14) for cutting out
characters from the character image that has
been obtained by the image pick-up means (6);
character-size storing means (16) for storing
each of minimum character sizes required for
recognition the each of minimum character sizes
being set for each of character types that can
be recognized by the recognizing means (19);
character size comparison/judgment means
(15) for comparing sizes of the characters that
have been cut out by the character cut-out
means (14) with each of the character sizes that
have been stored in the character-size storing
means (16); and
informing means (2) for informing a user of in-
formation corresponding to results obtained by
comparing the sizes of the characters that have
been cut out by the character cut-out means with
each of the character sizes that have been
stored in the character-size storing means (16)
by using the character-size comparison/judging
means (15),
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the character-size comparison/judgment means
(15) extracting, from among the characters that
have been cut out by the character cut-out
means (14), for each of the character types, a
character having a minimum character size re-
quired for recognition based upon the results of
comparison between (a) the sizes of the char-
acters that have been cut out by the character
cut-out means (14) and (b) each of the character
sizes that have been stored in the character-size
storing means (16), and
the informing means (2) for informing the user
of the characters in the character image, which
have been extracted by the character-size com-
parison/judgment means (15), in a state where
information indicating recognizable character
types are combined with the extracted charac-
ters.

4. The character recognition device as set forth in claim
3, further comprising:

character-modification means (17) for modifying
the character that has been extracted based up-
on the results of judgment made by the charac-
ter-size comparison/judgment means (15),

wherein the character-modification means (17) adds
a modification corresponding to the recognizable
character type to the extracted character.

Patentansprüche

1. Zeichenerkennungsvorrichtung, die eine Zeichener-
kennungsvorrichtung ist, um Zeichen in einem Zei-
chenbild, das durch Bildaufnahmemittel (6) unter
Verwendung von Erkennungsmitteln (19) erhalten
worden ist, zu erkennen, wobei die Vornchtung ge-
kennzeichnet ist durch:

Zeichenausschneidemittel (14) zum Ausschnei-
den eines Zeichens aus dem Zeichenbild, das
durch die Bildaufnahmemittel (6) erhalten wor-
den ist;
Zeichengrößen-Speichermittel (16) zum Spei-
chern mehrerer minimaler Zeichengrößen, die
für die Erkennung erforderlich sind, wobei jede
von ihnen für jeden der Zeichentypen festgelegt
wird, die durch die Erkennungsmittel (19) er-
kannt werden können;
Zeichengrößen-Vergleichs/Beurteilungs-Mittel
(15) zum Vergleichen der Größe des Zeichens,
das durch die Zeichenausschneidemittel (14)
ausgeschnitten worden ist, mit den mehreren
Zeichengrößen, die in den Zeichengrößen-
Speichermitteln (16) gespeichert worden sind;
und

Meldemittel (2), die einem Anwender Informa-
tionen melden, die den Ergebnissen entspre-
chen, die unter Verwendung der Zeichengrö-
ßen-Vergleichs/Beurteilungs-Mittel (15) durch
Vergleichen der Größe des Zeichens, das durch
die Zeichenausschneidemittel (14) ausge-
schnitten worden ist, mit den mehreren Zeichen-
größen, die in den Zeichengrößen-Speichermit-
teln (16) gespeichert worden sind, erhalten wer-
den;

wobei die Zeichengrößen-Vergleichs/Beurteilungs-
Mittel (15) anhand der Ergebnisse des Vergleichs
zwischen der Größe des Zeichens, das durch die
Zeichenausschneidemittel (14) ausgeschnitten wor-
den ist, und den mehreren Zeichengrößen, die in
den Zeichengrößen-Speichermitteln (16) gespei-
chert worden sind, eine Beurteilung hinsichtlich des
Zeichentyps vornehmen, von dem das ausgeschnit-
tene Zeichen sein sollte, um erkennbar zu sein, und
die Meldemittel (2) dem Anwender den erkennbaren
Zeichentyp melden, der durch die Zeichengrößen-
Vergleichs/Beurteilungs-Mittel (15) beurteilt worden
ist.

2. Zeichenerkennungsvorrichtung nach Anspruch 1,
ferner mit:

Zeichenmodifizierungsmitteln (17) zum Modifi-
zieren des Zeichens, das durch die Zeichenaus-
schneidemittel (14) ausgeschnitten worden ist,
anhand der Ergebnisse der Beurteilung, die die
Zeichengrößen-Vergleichs/Beurteilungs-Mittel
(15) vorgenommen haben,

wobei die Zeichenmodifizierungsmittel (17) zu dem
Zeichen, das durch die Zeichenausschneidemittel
(14) ausgeschnitten worden ist, eine Modifikation
hinzufügen, die dem erkennbaren Zeichentyp ent-
spricht, der durch die Zeichengrößen-Vergleichs/
Beurteilungs-Mittel (15) beurteilt worden ist.

3. Zeichenerkennungsvorrichtung, die eine Zeichener-
kennungsvorrichtung ist, um Zeichen in einem Zei-
chenbild, das durch Bildaufnahmemittel (6) unter
Verwendung von Erkennungsmitteln (19) erhalten
worden ist, zu erkennen, wobei die Vorrichtung ge-
kennzeichnet ist durch:

Zeichenausschneidemittel (14) zum Ausschnei-
den von Zeichen aus dem Zeichenbild, das
durch die Bildaufnahmemittel (6) erhalten wor-
den ist;
Zeichengrößen-Speichermittel (16) zum Spei-
chern jeder minimalen Zeichengröße, die für die
Erkennung erforderlich ist, wobei jede der mini-
malen Zeichengrößen für jeden Zeichentyp ge-
setzt wird, der durch die Erkennungsmittel (19)
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erkannt werden kann;
Zeichengrößen-Vergleichs/Beurteilungs-Mittel
(15) zum Vergleichen der Größen der Zeichen,
die durch die Zeichenausschneidemittel (14)
ausgeschnitten worden sind, mit jeder der Zei-
chengrößen, die in den Zeichengrößen-Spei-
chermitteln (16) gespeichert worden sind; und
Meldemittel (2), die einem Anwender Informa-
tionen melden, die Ergebnissen entsprechen,
die unter Verwendung der Zeichengrößen-Ver-
gleichs/Beurteilungs-Mittel (15) durch Verglei-
chen der Größen der Zeichen, die durch die
Zeichenausschneidemittel ausgeschnitten wor-
den sind, mit jeder der Zeichengrößen, die in
den Zeichengrößen-Speichermitteln (16) ge-
speichert worden sind, erhalten werden,

wobei die Zeichengrößen-Vergleichs/Beurteilungs-
Mittel (15) anhand der Ergebnisse des Vergleichs
zwischen (a) den Größen der Zeichen, die durch
die Zeichenausschneidemittel (14) ausgeschnitten
worden sind, und (b) jeder der Zeichengrößen, die
in den Zeichengrößen-Speichermitteln (16) gespei-
chert worden sind, aus den Zeichen, die durch die
Zeichenausschneidemittel (14) ausgeschnitten wor-
den sind, für jeden der Zeichentypen ein Zeichen
extrahieren, das eine für die Erkennung erforderliche
minimale Zeichengröße besitzt, und
die Meldemittel (2), die in einen Zustand, in dem er-
kennbare Zeichengrößen angebende Informationen
mit den extrahierten Zeichen kombiniert sind, dem
Anwender jene Zeichen in dem Zeichenbild melden,
die durch die Zeichengrößen-Vergleichs/Beurtei-
lungs-Mittel extrahiert worden sind.

4. Zeichenerkennungsvorrichtung nach Anspruch 3,
ferner mit:

Zeichenmodifizierungsmitteln (17) zum Modifi-
zieren des Zeichens, das extrahiert worden ist,
anhand der Ergebnisse der Beurteilung, die
durch die Zeichengrößen-Vergleichs/Beurtei-
lungs-Mittel (15) vorgenommen wird,

wobei die Zeichenmodifikationsmittel (17) zu dem
extrahierten Zeichen eine dem erkennbaren Zei-
chentyp entsprechende Modifikation hinzufügen.

Revendications

1. Dispositif de reconnaissance de caractères, qui est
un dispositif de reconnaissance de caractères pour
reconnaître des caractères dans une image de ca-
ractères qui a été obtenue par des moyens de col-
lecte d’image (6) en utilisant des moyens de recon-
naissance (19), le dispositif étant caractérisé en ce
qu’il comprend :

des moyens de découpe de caractère (14) pour
découper un caractère à partir de l’image de ca-
ractères qui a été obtenue par les moyens de
collecte d’image (6) ;
des moyens de mémorisation de taille de carac-
tère (16) pour stocker une pluralité de tailles de
caractère minimums nécessaires pour la recon-
naissance, dont chacune est établie pour cha-
que type de caractère pouvant être reconnu par
les moyens de reconnaissance (19) ;
des moyens de comparaison/évaluation de taille
de caractère (15) pour comparer la taille du ca-
ractère qui vient d’être découpé par les moyens
de découpe de caractère (14) avec la pluralité
de tailles de caractère qui ont été mémorisées
dans les moyens de mémorisation de taille de
caractère (16) ; et
des moyens d’information (2) pour informer un
utilisateur d’une information correspondant aux
résultats obtenus en comparant la taille du ca-
ractère qui vient d’être découpé par les moyens
de découpe de caractère (14) et la pluralité de
tailles de caractère qui ont été mémorisées dans
les moyens de mémorisation de taille de carac-
tère (16) en utilisant les moyens de comparai-
son/évaluation de taille de caractère (15) ;

dans lequel les moyens de comparaison/évaluation
de taille de caractère (15) effectuent une évaluation
de ce que devrait être le type de caractère du carac-
tère découpé afin d’être reconnaissable sur la base
des résultats de comparaison entre la taille du ca-
ractère qui vient d’être découpé par les moyens de
découpe de caractère (14) et la pluralité de tailles
de caractère qui ont été mémorisées dans les
moyens de mémorisation de taille de caractère (16),
et les moyens d’information (2) informent l’utilisateur
du type reconnaissable de caractère qui a été évalué
par les moyens de comparaison/évaluation de taille
de caractère.

2. Dispositif de reconnaissance de caractères selon la
revendication 1, comprenant en outre:

des moyens de modification de caractère (17)
pour modifier le caractère qui a été découpé par
les moyens d’extraction de caractère (14) sur la
base des résultats de l’évaluation effectuée par
les moyens de comparaison/évaluation de taille
de caractère (15) ;

dans lequel les moyens de modification de caractère
(17) ajoutent une modification correspondant au ty-
pe reconnaissable de caractère qui a été évalué par
les moyens de comparaison/évaluation de taille de
caractère (15) au caractère qui vient d’être découpé
par les moyens de découpe de caractère (14)
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3. Dispositif de reconnaissance de caractères qui est
un dispositif de reconnaissance de caractères pour
reconnaître les caractères dans une image de ca-
ractères qui a été obtenue par des moyens de col-
lecte d’image (6) en utilisant des moyens de recon-
naissance (19), le dispositif étant caractérisé en ce
qu’il comprend:

des moyens de découpe de caractère (14) pour
découper les caractères à partir de l’image de
caractère qui a été obtenue par les moyens de
collecte d’image (6) ;
des moyens de mémorisation de taille de carac-
tère (16) pour mémoriser chacune des tailles
minimums de caractère nécessaires pour une
reconnaissance, chacune des tailles minimums
de caractère étant établie pour chacun des types
de caractère pouvant être reconnus par les
moyens de reconnaissance (19) ;
des moyens de comparaison/évaluation de taille
de caractère (15) pour comparer les tailles des
caractères qui ont été découpés par les moyens
de découpe de caractère (14) avec chacune des
tailles de caractère qui ont été mémorisées dans
les moyens de mémorisation de taille de stoc-
kage (16), et
des moyens d’information (2) pour informer un
utilisateur d’une information correspondant au
résultat obtenu en comparant les tailles des ca-
ractères qui viennent d’être découpés par les
moyens de découpage de caractère avec cha-
cune des tailles de caractère qui ont été mémo-
risées dans les moyens de mémorisation de
taille de caractère (16) en utilisant les moyens
de comparaison/évaluation de taille de caractè-
re (15),
les moyens de jugement/évaluation de taille de
caractère (15) extrayant, d’entre les caractères
qui ont été extraits par les moyens de découpe
de caractère (14), pour chacun des types de ca-
ractère, un caractère ayant une taille de carac-
tère minimum requise pour la reconnaissance,
sur la base des résultats de comparaison entre
(a) les tailles des caractères qui ont été décou-
pés par les moyens de découpe de caractère
(14), et (b) chacune des tailles de caractères qui
ont été mémorisées dans les moyens de mémo-
risation de taille de caractère (16), et
les moyens d’information (2) pour informer l’uti-
lisateur des caractères dans l’image de carac-
tère, qui ont été extraits par les moyens de com-
paraison/évaluation de taille de caractère (15),
dans un état où les informations indiquant les
types de caractère reconnaissables sont com-
binées avec les caractères extraits.

4. Dispositif de reconnaissance de caractère selon la
revendication 3, comprenant en outre,

des moyens de modification de caractère (17) pour
modifier le caractère qui a été extrait sur la base des
résultats de l’évaluation effectuée par les moyens
de comparaison/évaluation de taille de caractère
(15) dans lequel les moyens de modification de ca-
ractère (17) ajoutent une modification correspondant
au type de caractère reconnaissable par rapport aux
caractères extraits.
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